Quantitative immunocytochemical assays of P-glycoprotein in breast carcinomas: correlation to messenger RNA expression and to immunohistochemical prognostic indicators.
Chemotherapy failure that is due to cellular drug resistance remains a major problem in most cancer patients. One type of drug resistance that has been characterized is the multidrug resistance phenomenon, which demonstrates a reduced ability of cancer cells to accumulate drugs as a result of the effects of an energy-dependent unidirectional drug efflux pump with a broad substrate specificity. This drug pump is composed of a 170-kd transmembrane glycoprotein referred to as the P-glycoprotein (P-gp) that uses energy in the form of adenosine triphosphate to transport drugs through a channel formed by transmembrane segments. Our purpose was to detect the levels of P-gp expression in frozen untreated breast carcinomas by immunocytochemical assays and to correlate these levels to current prognostic indicators and, in a few cases, to MDR1 (also known as PGY1) mRNA expression by polymerase chain reaction (PCR). The immunocytochemical expression of the multidrug resistance gene, P-gp, was investigated using a specific monoclonal antibody (JSB1) against P-gp in 5-microns frozen sequential sections of breast carcinomas obtained from 213 patients. Microscopic images of immunostained preparations were evaluated by image analysis and were compared with MDR1 transcription (mRNA) assessed by PCR in 16 patients. Quantitative P-gp immunocytochemical assays were correlated to histoprognostic factors and immunocytochemical indicators. Among the 213 breast carcinomas tested, 113 (53%) were P-gp positive, but in 28% of the tumors, the immunostained surface accounted for less than 5% of the total area stained. Quantitative immunocytochemistry reflecting the amount of intracellular P-gp antigen strongly correlated (r = 0.865; two-sided, P < .0001; Pearson's test) with the quantitative evaluation of the scanner analysis of mRNA transcripts. The P-gp expression was significantly (two-sided, P < .001) correlated with p53 expression in tumors, to cathepsin D and Ki67 (two-sided, P < .01) immunoreactivity, and to a lesser extent, the detection of estrogen receptor antigenic sites (two-sided, P = .019). P-gp expression was found to be independent of expression of progesterone receptor and pS2, pHER-2/neu, and CD31 in tumors and from patient age, tumor size, histologic types, grades and Nottingham prognostic index, and nodal status. The quantitative immunocytochemical assays of P-gp are correlated to PCR analysis of MDR1 expression, and such correlations can be useful in evaluating potential multidrug resistance in breast cancer. However, the clinical significance of P-gp immunodetections remains to be further determined.